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[57] ABSTRACT 
In an air intake system for an internal combustion en 
gine having at least one cylinder with an intake pipe 
extending between the cylinder and an air collecting 
box for supplying intake air from the collecting box to 
the cylinder a diaphragm structure is arranged at the 
end of the intake pipe and includes an oscillation gener 
ator for providing acoustic pressure oscillations to the 
air in the intake pipe adapted to increase the cylinder air 
charge as a function of engine operating parameters and 
the intake air pipe is in communication with the air box 
via a connecting passage which includes a device for 
suppressing the acoustic pressure oscillations to prevent 
their transmission to the air in the air box. 

6 Claims, 1 Drawing Sheet 
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INTERNAL COMBUSTION ENGINE AIR INTAKE 
SYSTEM 

BACKGROUND OF THE INVENTION 

The invention relates to an air intake system for an 
internal combustion engine which improves the air 
charge of the individual cylinders of an engine. 

In known intake systems, the length and cross-section 
of the individual intake pipes are con?gured in such a 
way that the respective cylinders are ?lled to an opti 
mum degree at a particular engine speed by a resonance 
effect. Since this resonance effect disappears at different 
engine speeds, the only remaining possibility for achiev 
ing a supplementary charging effect is to impose the 
desired oscillation frequency on the air column in the 
intake pipes by means of an externally excited oscilla 
tion generator. 
German DOS 3,729,998 discloses a cylinder charge 

control system in which an electromagnetically oper 
ated diaphragm is arranged in the transfer duct between 
the air ?lter box and the intake pipe. This diaphragm is 
controlled as a function of operating parameters in 
order to produce de?ned pressure oscillations in the 
intake pipe. The disadvantage in this arrangement is 
that the diaphragm is arranged in the transfer duct and, 
as a result, poses a considerable resistance to flow. 

Also known, for example, from JP-AZ 61-76 719, are 
intake systems in which a diaphragm is arranged in the 
outer wall of the air collecting box. But in multi-cylin 
der internal combustion engines such an arrangement 
can cause oscillations in the individual intake pipes 
which have negative effects on each other as it may 
happen in the arrangement described earlier, 
The object of the invention is therefore to provide an 

intake system wherein predetermined acoustic pressure 
oscillations can be generated in the air columns in the 
individual intake pipes without interference between 
the air flows in the individual intake pipes. 

SUMMARY OF THE INVENTION 

In an air intake system for an internal combustion 
engine having at least one cylinder with an intake pipe 
extending between the cylinder and an air collecting 
box for supplying intake air from the collecting box to 
the cylinder a diaphragm structure is arranged at the 
end of the intake pipe and includes an oscillation gener 
ator for providing acoustic pressure oscillations to the 
air in the intake pipe adapted to increase the cylinder air 
charge as a function of engine operating parameters and 
the intake air pipe is in communication with the air box 
via a connecting passage which includes means for 
suppressing the acoustic pressure oscillations to prevent 
their transmission to the air in the air box. 
With the intake system according to the invention 

independent acoustic pressure oscillations can be gener 
ated in each intake pipe without resulting in interfer~ 
ence in the air collecting box. The means for suppress» 
ing acoustic pressure oscillations is preferably a venturi 
tube providing communication between the air collect 
ing box and the intake pipe which guarantees oscillatory 
decoupling between the air intake box and the intake 
pipe and also provides for a supply of air with low flow 
resistance. 

Further advantages of the invention will be apparent 
from the claims and the description. 
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2 
BRIEF DESCRIPTION OF THE DRAWINGS 

The sole figure is an illustrative embodiment of the 
invention showing schematically an intake system in 
cross-section. 

DESCRIPTION OF A PREFERRED 
EMBODIMENT 

As shown in the ?gure a cylinder 1 of an internal 
combustion engine (not shown in detail) includes a pis 
ton 2 which is movably disposed therein in the usual 
manner. Formed above the piston, 2 is a combustion 
space 3 which is in communication via an intake valve 
4 with an intake pipe 5 of an intake system 6 and via an 
exhaust valve 7 with an exhaust pipe 8. The intake sys 
tem 6 comprises an air collecting box 9 which is sup 
plied with fresh air via a conduit 10in which is arranged 
a throttle valve 11. At the end opposite the intake valve 
4, the intake pipe 5 is closed by a diaphragm 12. This 
diaphragm 12 can be vibrated with an adjustable fre 
quency by an oscillation generator 13 supplied with 
energy via a supply lead 14. The diaphragm 12 can be 
operated in any desired manner, for example, electro 
magnetically or piezoelectrically. 
As shown in the ?gure, communication between the 

air collecting box 9 and the intake pipe 5 is in the form 
of a venturi nozzle 15. the venturi nozzle 15 being at 
tached to the intake pipe 5 at an angle to the longitudi 
nal axis 16 of the intake pipe in the region of the dia 
phragm 12 in such a way that, on the one hand, the air 
can ?ow out of the air collecting box 9 into the intake 
pipe 5 against a low ?ow resistance but, on the other 
hand, acoustic decoupling between the individual in 
take pipes 5 and the air collecting box 9 is guaranteed. 
This is necessary in the case of multi-cylinder internal 
combustion engines in which a plurality of intake pipes 
5 are supplied from a common air collecting box 9 in 
order to ensure that the oscillations in the individual 
intake pipes 5 do not in?uence each other via the com 
mon air collecting box 9. For noise damping, the walls 
of the air collecting box 9 and of the intake pipe 5 can 
additionally be lined with foam. Apart from the venturi 
nozzle 15, it is also perfectly possible to use other com 
parable means to connect the air collecting box 9 and 
the intake pipe 5. The ?gure shows the arrangement for 
one cylinder of a multi-cylinder engine wherein the 
remaining cylinders and intake systems are disposed 
behind one another. 

Separate oscillation generators 13 may be used to 
operate the individual diaphragms 12 in each of the 
intake pipes 5. However, it is also conceivable to oper 
ate a plurality of diaphragms 12 by a common oscilla 
tion generator 13. It is of course advantageous to con~ 
trol the oscillation generators 13 as a function of operat 
ing parameters, for example the engine speed, by means 
of a control unit which adequately energizes the genera 
tors 13. 
What is claimed is: 
1. An air intake system for an internal combustion 

engine having at least one cylinder with an intake pipe 
extending between the cylinder and an air collecting 
box for supplying intake air to said cylinder, a dia 
phragm structure arranged at the end of said intake pipe 
remote from said cylinder so as to be capable of vibrat 
ing essentially in the longitudinal direction of said intake 
pipe and being operable by an oscillation generator 
attached thereto for exciting the air in said intake pipe 
so as to provide for acoustic pressure oscillations in said 
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intake pipe suitable to increase the cylinder air charge as 

a function of engine operating parameters and a con 

necting passage for providing communication between 
said intake pipe and said air collecting box including 
means for suppressing said acoustic pressure oscillations 

to prevent their transmission to the air in said air col 

lecting box. 
2. An air intake system according to claim 1, wherein 

said connecting passage is formed as a venturi tube. 

3. An air intake system according to claim 1 con 

nected to a plurality of intake pipes with a plurality of 
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4 
diaphragms, wherein all diaphragms are excited by a 
common oscillation generator. 

4. An air intake system according to claim 2, wherein 
a plurality of intake pipes are provided for a plurality of 
cylinders and the intake pipes are provided with indi 
vidual diaphragrns and individual oscillation generators. 

5. An air intake system according to claim 4, wherein 
said air collecting box extends across all of said intake 
pipes, each of said intake pipes having an individual 
venturi pipe providing for communication with said air 
box. 

6. An air intake system according to claim 5, wherein 
said venturi pipes extend into said air collecting box. 

it it ‘I It ll 


